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The study of the correlation between the production of interferon and the
multiplication of tick-borne encephalitis (TE) in mice in relation to the ‘degree
of pathogenicity of viruses, routes of their inoculation and the temperature of
maintenance of inoculated animals has shown that a highly pathogenetic strain,

S of M, of virus TE with any method of inoculation stimulated the production of
a large quantity of the interferon in the brain of mice while; with the inocula-
tion of a weakly pathogenetic strain, S of K, a large quantity of interferon is
in the brain only with the intracerebrum inoculation of the virus. An increase
of temperature of maintenance of the mice to 35° led to a certajn acceleration
of viral reproduction and the accumulation of interferon even though the maximum
titres of that and the other fell off equal to the control and the test.
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"1Li the aim of the present research, the stuwly has boear the nroduction
A" 1sten"apros in tha brain and seru~ of '-Llce, which are infectad with highly-
pathioranatin and wealdly-pathozsnetic strains of virus T3, as woll as the
inmuonco of the ta"poraturc of the maintenance of thn mice in the nrocess
L0 proluction of initerferon, In addition, it 13 intoresting to study
tho influance cf avornonous interferon in the exporimental viral infection,
cspacially since the published data of tho praventive role of interforon

are sl letontly contrar 5 .
o sulletently contrariicted [2. e 7_7 ﬁ:""d"'ifdblma yb
ATARTAL AiDD jicrsops Loeiteveteos SOPR

'«X’-'lj"\ sof ii, isolate! in 1237, wont throuch many passaros of the brain
o witte mico and ware patho-enie for tham rith any route of lnoculatlon,

strals sof i, weakly patho~enis for -dce with the poripheral route of
Lioculation, g ehtainad fron parsistontly infacted cultures of €0lls lere2
Leoviens ol L,

dmusacontadinine qaterlial vas lwiocted into the nice in the brain (0 03 wl),

intvavanousls (1 1), imraportfmoall/ {(".5 11), throu~h the mouth (0,25 1)
! lnodfermdeally (2,25 1), Tacoush sach day, becsinnin: from the noment
0" themilatien up to dnath of the ani-nls, blood uas vafhorod from 15 mico
ol aaeh woun, and then brain sa iples :rere taken, JSerum a3 ovtained from
ot too! ant 2 A6 susnension was pronarel frot tha brain, part of whieis

D tdlized for the titration o the virus in eells CFIV, and from tio
rcaailains 1aterial interferon was orepared, TFor this test, "c sonred A
Tt s AN 2 selvtion of 21 na to n.f 2,9 and zapt it at 4° in flov ior
Lo hes, an?d hen with a & n, solution of [iaOY pd was brourght up to 7,2-7.:,
1 rutiacte. controllad exporiieats fros the sartn and braln of diseascd
‘tea to siallar routes, o centriticedd the ovtaira! preparation for 30 aln,
at 3,000 P, an” ue titrate! 1% 14 the intertwined cultinre of cells L atains
107 TIN5 050 wims of cresphalorrocarndiitis, .o considered the results on tre
S, consd lenin s the titre o7 interSeron the last of its cultivation,
Sdeh spezavves the culture frot crtonatide activity of the virus oncophale
anenr Ltis,

xriac the omoniqiont of tha areventive action of interforon of thn
manalpal intewlanss sontainiic 1200 wmits/<), e inoculated the wmies ir the
~lole ol eavity or intravenousir with a nquantityr of 1 1 or 8,02 1 i tin
?..x~r..'=.‘*. Pairt of the ilea wacelvad the same '1os2 of Lnterlororn roneatoily

~ 8

t'-‘\,- [T ST L tane
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oot honl Sl rors after the Dirst inocuvlatiorn or throu~hont 3 hours

Aer Tl T Leaculation, e Infeetal the ricr intraeaiviominally cith 1GC
Lo~ o o ipas ol the T strailn of Jwsettar, ¢ inocidatesd tie standarsd

Lo LU suet nodese, o nobtel the -eatn of the tee Cafly, e ntilized
ot oral tles ant dea el the DAL 1ine velchin: 10210 -, in the cimerivents,
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RZSULTS AlD DL3CUSSION

The evperiments showed that with any route of infection with 2 highly-
vathoganetic strain, Sof if of virus 94, in the brain of mice, a significant
builld up of interferons developed for which its sreatest quantities (C40-
1280 units/ml) corresponded to the day of the maximun aceunulation of virms
in the brain-on the eve of the clinical Jisplays of the disease and at tte
elevation of tho clinic, After neripheral infection of the virus, we
accordingly found interferon in the brain somewhat later than after their
inoculation in the brain,. So after hyvodermic inoculation of virus 3of il,
the maximun auantities of virus and interferon are displayed on the 9th
day and 3ith 1noculatlon in the brains and intravenously, on the 5th day.

after inoculation with weakly-pathorenic strain 3of £ under the skin,
the titres of the virus in the brain of the infected animals were lowor
than after infoction with virus Sof i, The titres of interferon were also
lower, dnd so, tho maximum titre of Sof X appeared on the 7th day and
corresnonded to 5,33 14 T “TnUro/dl and the titre of 1nuerferon to 320 units/ml.
Totrever, with the 1noculat10w of those viruses in the brain, the titres of
the virus anl irterferon Jere sufficiently hish: 7,0 17 T ”Tbqu/nl and 1230
units/+l,

In the serui, ve periodically detected low titre of antivirus activity
(P=15 wnits/w1); Powever, the scrum of uninfected animals alse irresularly
"'SO.aYCA imhaibitin- activity to the virus of encephelosyocarditis, ‘herefore,

the virus-innibitint activity of the serw is difficult to relate to the
vroduction ol interferon durin- tho developnent of viral infection cansed
in the wice by virus 1.7,

e fuoh a 1ethod, in the brain of the ~lee inTected with virus T-, a
Lar ‘¢ guantity of interferor can be deotected since the virus hreeds ap Lo

hi<h titras there. .. series of authors mentior the connection hetieen the
repro‘ucvion of the viruses and the detection of interferon in the or*anluq_ -
o7 ice infocted uith virus T3 /71377, both Sincvis /34 7 and iloksald A5 [ 1_7.
2woraation is available on the increcase of production of intorferon iith

“icher te nera ‘“Oo of animal naintenance and ou the influence on the flov

of ivlection [ 30, 117,

“n oche gzeonl serios ol ewnerients, we studied the infTluecnce on tie
srolactlon of interferon of a rise (to 35°) and a deerease {to '©) ol the

te *rorqture of raintenance of the -v.ce infected rith wims T, .| lowerin-
of 5¢ oaratora i not leadl to a »oticeavle chan-e of titres 1or v1ruccs nor
irterleron in cowa»ison with the control, Aih a rise, soiie asceleration
ol 1"r remoinetio~ ol vimses and accumlation of iwterferon i:as observe”
~ver Shonei the el al titres of that ard the otbor revained oqual in the
control a~i in the exoerinewt S0 on the third da;r, the tit“n o” virus ol
i the control was U,7 L+ TU30.,/ 1 and inlerferon tnias ‘mits/1l; on

tho aae line, at 070 the titre 81 tae virus iade ur %33 l ZTJ),O/tl. on
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the Sth qlay, the titre of the virus in control and in tho ermerirment made

uy .5 1~ ..I)a,-ol 1 and 1250 units/ml intorforon. .n analozous picture is
ohicerved in +heé ovperiments with virus 801‘ K (Table 2), Rv such a methoed,

with tho maintenanco of the mice a lowr (4°) and hirch (35°) tewperatures,

t:e asiqmn 1itres o intorforon in the brain corresponded to the day of tho
roatast acernmlation of virus, as the micoe maintained at a normal temperature.

Table :

Miyros 07 the virus (in 17 TTSDen/1l) an' interforon (in unrits/nl)
in the brain of eo infected {th natho -enic and weal

patho~cnie straing of virus T3, accorlin~ to strain and

rout.o ol inoeulation,

Sof ;
T Al ) v- [throu:h the rovth
" Sitro
altor viras [intaore | viras [intore] virus | inter- [virus [inter-
irfgetion Loron {aron feron foron
‘st 2eH § ‘e V7 0 1,0 0 0 0
e 3.5 r 3653 c
Sel W0 5. ha 1,0 30 1e0 0
A ,C 510 7.0 %0
St VRS IR B4 270 | A8 320 | 2.5 40
Ay
}x 03 2 3.2 V0
th
¢ 7¢5 1270 7.3 20
o
Lih e "0 e - e}
— S0l &
Drain intravenously | Liiroush the 1:outh
e titre
~Then wiran ) inteor- [vires [ inter- [ virus [intore
ialentlon ~eron feroa feron
“8t W2 J Zel 0 D q]
Pl 2.0 c Sel 22 Lel) o]
X el a0 Je2 0 ] S
e .
A KRS I Sale 20 >0 545 C
e
L]
“ ol 0
N 243 o

'
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Frobably, «ith T3, tho endozenic interferon doos not play an active

','_q": in the nrotection of anbm'.ls from infection, Kirn and his co-authors

[T revoale! a s.'milar picture dth .dce infectod with virus 3indbis and

(3 4~ "g s
mintadnad at 259, loprod ron
[ best avafla
Table 2

Mtres of the wirus (in - /al) and interforon
} (ir wnits/ Q) in the brain of tﬁg wigo :iaintained at
i various temeratures an?' iafectod :ith strains Jsof ..
x and jo7 o of virus T0

tomorature ir dozrees
1 _A‘T"Eo 35
tro
otraln | Nay virus | intore [virns | intere | virus | Antore
| of atter foron foron feron
vireg | Anfec-
tion
507 1at 2.9 o] 1.5 ] 3¢5 7 0
et 3.0 "0 5.0 L2 3623 130
5h 305 %0 2.5 1270 2.5 1270
T . Lot ) ¢ ) 6 7 0
! 3% o | 3.¢ A 20
2t ", 57 "0 5,6 "0 ‘.0 %0
TEN %0 %30 ho - -

’

e rosalus of e razenrs’. on nrecrentiva anslication of interleron
comoaresentsy Anoi2ile 5. O Ui Tah a8y, all -ice died +widech had not
rensive’ datanlares LeToreharl, 4 si-nificant onantiter of animals had iad
e LS bl faglv e b veun o7 vdee thicn racoived interferon in the
aaln, The cldoeana clevelonat later 4 tie vden roeoiving intorforon
Aetravenonsly, esreclally *wiea, and seversl <dee survivod after an
intravanons Ltomnlatios of 27970 units of interferon,  'ulec survived 41
in Lhg eorresanive cortaol, there wvoro none, The lar -est nuwiber, 7 -iloe,
surevieenl coth "'*‘“a--.".'-a-’.ovinal inoenlation of ...tor“eron. Frouabl:r, t‘*c
e l2lnobiviawns ol tﬁ:c ero ~zinetic interferon with the i:',.ccticn. c:.us~’
SL oo e oeet ey on the granbits o7 D feeerdat sl creparation tnd
oo i roule ol lnoculalien, .o, L tarleran imceclates intra-ailornirally
1) nrovariive ellcet -4l Llie paripheral route of

O
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a~i-als.  Interferon imc preparnd accordin~ to the deseritod nethod fron
the sern: and wrain, Interforon nquickly disapprared from the sorum: at
5 oiin, aZter inoeulation of titre, it was 160 units/il, at 15 nin, it wes
nn m‘t:s/ 1~ at 3C 14n, iinterferon ias not formed (Table &), I the
interferoa o i'x,mcte'l t-rina, At disappears fros the blood stream iith

he gase sneet ag sdth a si'ultancmxs injection, ilot once did we detect
1

Interloran & t"ﬂ oraina,
eproduced from "
gm availablo copy. Jable 3

RS IR o/ s Vel RN '7"".'[C ITRER00 Xt vICs

T o )05 ¢ wser . Juer
Promitation | ol of ice ny after inoculation ol

o Lo Ytere |recoivine survive
L oetapes | fovon  |Anterforon | Bth | 5th | Sth | 2¢h | Sth | 24 (19th]iith) ing
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T te o
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The rapid disappearance of intsrferon from the serun with intravenous
frinction as alsc noted by other authors [ 12_7; thoro are also indications
that interforon is quickly extracted by the kidneys but only 23 of it in
this wav, and the renainin~ accurmlaticn is fixed by the cells of various
or ars, titi the rosult that during subsequent infaction the condition
ratrtains partaal or complote resistance 8_7} In rogards to the proven-
tive actlon of intorferon with the infection of mice by the viurs of the
je<1itl fields, there are hich potential possibilities of even smaller doses
o7 interferci in the cases of inTection by s=all doses, In the“cascs of
irlectlon 7 virus T3, interfsron protably does not provide the animals a
reliable defonse since orxovenic ard, ovidently, endosonic interferon,
symthesiroed in the blood of the wool, :do not newetrate the blood, the cells
of vhich are tar-ots for virus .:, Interferon, perstratinc tho blood
stultancouslv with the reproduction of the virus there, is an already
delarad reaction which car harilr influence the flow of the infection process,

Summary

Correlation between interferon production and multiplication of tick-borne encepha-
htis virus in mice in relation lo the degree «. pathogenicily of viruses, routes of inocis
Fation aud the temperatuee of maintenance of inoculated animals.
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